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Abstract
Human homeostasis is the body's ability to physiologically regulate
its inner environment to ensure its stability in response to changes in
the outside environment. An inability to maintain homeostasis may
lead to death or disease, which is caused by a condition known as
homeostatic imbalance. Normal cells follow the homeostasis when
they proliferate and cancer cells do not.
This work describes a model consisting of three reaction-diffusion
A common method for modeling infectious diseases is known as the
SIR Model. This model divides the host population into several
categories. The host population is comprised of humans and the
model divides them into three categories Susceptible (S), Infectious
(I), and Recovered (R) [2]-[5]. The cancer mutation model analyzed
in this work is an adaptation of the SIR model, and is used to
characterize cancer growth. The three categories in this model are the
concentration of cancerous cells (a), the concentration of the drug
that inhibits the proliferation of a (b), and the concentration of the
chemical that destroys cancerous cells (c).
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equations representing in vitro interaction between two drugs. One
inhibits proliferation of cancerous cells, and the other destroys these
cells. A stability analysis of the model is performed with and without
diffusion applied to the model (similarly to in [1]). MATLAB is used
to perform the stability analysis of the model.
The Model
SIR Model Cancer Cell Mutation Model





−
=
31
21
111
*
a
a
kva
V





=
3231
2221
1211
*
aa
aa
aa
V
Variational Matrix With Diffusion
Variational Matrix Without Diffusion
Characteristic Equation
acrara
kdt
a kd
1211
22
1
1
1
−−
+
=
∂
∂
+
dardardrar
t
d
2322212 −−−=∂
∂
carcdrcrar
t
c
3332313 −−−=∂
∂
Results
p2 p1 p0
Without Diffusion 0.172064710740 0.001256877081 0.000001516208 0.000214747983
With Diffusion 0.172067449556 0.001257303164 0.000001518678 0.000214822271
Bifurcation of k (Root for each function)
Without Diffusion -0.000008266602 0.000635387421 0.000710399628 0.000634792328
With Diffusion (n=1) -0.000008266602 0.000635257721 0.000710422516 0.000634662628
With Diffusion (n=2) -0.000008276367 0.000634876251 0.000710498810 0.000634281158
With Diffusion (n=3) -0.000008276367 0.000634250641 0.000710628510 0.000633632660
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Bifurcation Plots Without Diffusion
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Bifurcation Plots With Diffusion (n=1)
a* = 10.06426283
d* = 3311.398305
c* = 30.02888932
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The plots above were used to determine the stable region when sweeping
the parameter k. It can be seen in both cases that the system is stable when
k is approximately equal to 6(10)-4.
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